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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o matemaruke i 11 kmacca (cpennee obmiee oopazoBanue) pazpadorana Ha ocHoBe PI'OC COO ¢ y4€ToM COBPEeMEHHBIX
MHUPOBBIX TPEOOBaHUM, IPEABABIAEMbIX K MATEMaTHUECKOMY 00pa30BaHMIO, U TPATULMNA poccuiickoro oOpa3oBanus. Peanu3zanus nporpaMmmsl
0 MaTeMaTHUKe OOECIeYMBAET OBIAJCHUE KIIIOYEBBIMH KOMIIETCHIIMSMH, COCTABISIOIIMMHU OCHOBY JUISI CaMOpa3BUTHS M HENPEPHIBHOTO
00pa30BaHusl, LEIOCTHOCTh OOIIEKYJIBTYPHOIO, IMYHOCTHOTO U ITO3HABATEILHOTO Pa3BUTHSI IMUHOCTH 00Y4YaIOLIUXCS.

B mporpamme 1mo MaTeMaTUKe yYTeHBI HJICH U MOJIOKEHHsI KOHIETIIIMY Pa3BUTHSI MaTeMaTHueckoro odpasosanus B Poccuiickoit @eneparun. B
COOTBETCTBUM C Ha3BAaHMEM KOHLEMNIMU, MAaTeMaTH4YeCKOe O0pa3oBaHME JIOJKHO, B YACTHOCTH, MPEAOCTABIATh KaXJIOMYy OOydarolemycs
BO3MOXXHOCTb JOCTIKEHHSI YPOBHSI MAaTEeMAaTHUYECKUX 3HAHUM, HEOOXOIMMOTO JJIsl JalbHEHIIEeH yClemHoi xu3Hu B obmecTse. MIMeHHo Ha
peleHue 3TOH 3a/1auM HalleJIeHa IporpaMMa 1o MmareMaThke 6a30BOro ypOBHS.

MaremMaTHKa - OTIOPHBINA TPEAMET JIJIsl U3YYEeHUSI CMEXHBIX JUCIUIUIAH, YTO JejaeT 0a30ByI0 MaTeMAaTHYECKYIO TIOATOTOBKY HEOOXOMMOiA.

[IpakTHyeckas NOJE3HOCTh MaTEeMAaTUKU OOYCIIOBJIIEHA HAJIMYMEM IPOCTPAHCTBEHHBIX (OPM, KOJIWYECTBEHHBIX OTHOLICHUH,
HKOHOMUYECKUX PAaCUYETOB; HEOOXOIMMOCThIO MATEMAaTUYECKUX 3HAHUM B IOHUMaHUK PUHIUIIOB YCTPOICTBA U UCIIOJIb30BaHUSI COBPEMEHHOMN
TEXHUKHU, BOCIIPUATHS U UHTEPIPETaLUs pa3HO0Opa3HOH colMaibHOM, 3KOHOMUYECKOH HH(OpMALUY; TPAKTUYECKUX PUEMOB FeOMETPUUECKUX
U3MEPEHUH U OCTPOSHHH, YTCHHS HH(POPMAIINH, IPEICTABICHHON B BIIE TAOJIHNII, TMarpaMM U rpa(ukos.

[IpuMeHeHrEe MAaTeMaTUYeCKOrO0 CTHWJIS MBILIUIEHUS, NMPOSBIIIOIIEIOCS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKaX, NpUEMAX M METOJax
MBIIJICHHS] YeJIOBEKa, poreccax 0000MIeHNsT 1 KOHKPETU3AI|H, aHAJIN3a U CHHTE3a, KJIACCH(PUKALMU U CHCTEMaTH3alnu, a0CTparupoBaHus 1
aHaJIoTUil Kak (JOPMUPOBAHUU ANTOPUTMUYECKONH KOMIIOHEHTBI MBIIUICHUS U BOCIIMTAHUM YMEHUI JEHCTBOBAThH IO 33JaHHBIM aJrOpUTMaM,
MO3BOJIAIONIEH COBEPIIEHCTBOBATh HM3BECTHBIE M KOHCTPYUPOBAaTh HOBble. OOBEKTHl MAaT€MaTUYECKUX YMO3AKIIOUEHUH, MpaBHia UX
KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BbIpabOTKe yMeHHUH (opMyianpoBaTh, 0OOCHOBBIBATH U
JTIOKa3bIBaTh CYXKJCHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBILLUICHUE.

OOyueHne MmaTeMaTHKe KaKk BO3MOXKHOCTb Pa3BUTHs Y 00y4aroLIMXCsl TOUHOM, pallMOHAIBbHOM 1 MTH(POPMAaTUBHON peun, yMEHHUs OTOUpaTh
HauboJ1ee MOAXOIAINE SI3bIKOBbIE, CHMBOJIMYECKHE, TpaduuecKue CpeCcTBa ISl BBIPAKEHUS CYKICHHUM U HArJIITHOTO UX MPEICTaBICHUS.
OO11ee 3HaKOMCTBO C METOJIaMH MTO3HAHUS JIeHCTBUTEIBHOCTH, MPEJCTABICHUE O MPEIMETE U METO/Ie MaTEMAaTUKH, €r0 OTJIIMYHS OT METOJIOB
€CTECTBEHHbIX M T'YMAaHUTApHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHMsS MaTeMaTUKU JUIsl PElIeHMs] HAy4YHbIX M TNPUKIAJAHBIX 337ay Kak
HEO0XO/IMMBIN KOMIIOHEHT O0ILEeH KYIbTYpHI.

N3ydyeHne MaTeMaTHKH CHOCOOCTBYET 3CTETHYECKOMY BOCIMTAHHIO 4YEJIOBEKAa, MOHMMAHMUIO KpPacoThl W M3ALIECTBA MaTeMaTHYECKHX
paccyXIeHU|, BOCHPUATHIO T€OMETPUIECKUX (POPM, YCBOCHUIO UIECH CUMMETPUH.

B coorBerctBun ¢ ®I'OC COO maTemaruka siBisieTcs 00s3aTeNbHBIM MIPEIMETOM Ha JaHHOM ypoBHe oOpaszoBanus. IIporpammoii mo
MaTeMaTHKe IpelycMaTpuBaeTcsi M3ydeHue ydeOHoro mpeamera «MaTemaTuka» B paMKax TpEX yueOHBIX KypcoB: «AureOpa W Hayaia
MaTeMaTUYeCKOro aHanuzay, «l'eomerpus», «BeposTHOCT, U CTaTUCTHKa» UHTETPUpPYeTCs B Kypc «AunreOpa UM Hayajla MaTeMaTH4YeCKOIro
aHaJIN3a.



Y4eOHblil Kypce «AJiredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJTHU32»
VYueOHblil Kypc «Anredpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a» SBIAETCS OJHUM U3 Hambosiee 3HAYMMBIX B IPOTpaMMe CPEeTHEro OO0IIero
00pa30BaHusl, IOCKOJIBbKY, C OJJHON CTOPOHBI, OH 00€CIIeYMBAEeT HHCTPYMEHTAIbHYIO 0a3y JJIs U3yUEHHsI BCEX €CTECTBEHHO-HAayUHbIX KYpPCOB, a
C Ipyroii CTOpOHBI, GOPMHUPYET JIOTHIECKOE U a0CTPAaKTHOE MBIIIICHHE 00yJarOIIKUXCs HAa YPOBHE, HEOOXOAUMOM JJIsi OCBOCHUSI HH(POPMATHKH,
OOI1eCTBO3HAHUSA, HCTOPUHM, CIOBECHOCTM M JPYrMX JAMCUMIUIMH. B pamkax naHHOro y4yeOHOro kypca oOydaroliuecs OBJaJeBarOT
YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOU HayKH, KOTOopasi pOpMYyIUPYET CBOM JOCTH)KEHUSI B MAaTEMAaTHIECKOH (opme.

VY4ebHblil Kypc anredpsl M Hayaja MaTeMaTHYeCKOro aHaIu3a 3aK/1abIBaeT OCHOBY Ul YCIIEIIHOTO OBJIAJCHHUs 3aKOHAMU (DPU3UKU, XUMHH,
OMOJIOTHH, TIOHMMAaHUSI OCHOBHBIX TEHJCHIMHA Pa3BUTHS SKOHOMHUKU U OOIECTBEHHOM >KU3HH, MO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX AJIS JaJIbHEHIIEero oopa3oBaHus M B MOBCEJHEBHOM XMU3HU. B TO ke
BpeMs OBJIaZICHHE a0CTPAKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSIMH alreOpsl 1 MaTEMaTHYECKOTO aHAJIM3a Pa3BUBACT yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTD, JIOKAa3bIBaTh YTBEP)KICHUS C MOMOILBIO MHIAYKLUU U PacCyXkJIaTh AE€JYKTUBHO, UCIOJIb30BATh
00001IeHNe 1 KOHKPETU3AINIO0, a0CTparnpoBaHie U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHIECKOE MBILILICHHE.

B xone m3yudenus yuebHOro kypca «Anredpa M Hadajga MaTeMaTHMYECKOro aHaiM3a» OOydaroLIMecs IOJIy4yarOT HOBBIM OINBIT peIIeHUs
NPUKJIAJIHBIX 33]1a4, CAMOCTOSITEIFHOTO MIOCTPOCHUSI MAaTEMaTHUECKUX MOJIENICH peabHbIX CUTYAIMi, HHTEPIPETAIH TTOTy4YEeHHBIX PEIICHUH,
3HAKOMATCA C INpUMEepaMH MaTeMaTUYeCKMX 3aKOHOMEpPHOCTEH B IpHUpOJE, HAayKe U HMCKYCCTBE, C BBIJAIOIIMMUCS MaTeMaTHYeCKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

VYuebHblil Kypc 007a7aeT 3HAYMTEIbHBIM BOCIUTATENbHBIM IOTEHLUAIOM, KOTOPBIA pealn3yeTcs Kak uepe3 ydeOHbIH Marepuall,
crocoOcTBYIONMH (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Uepe3 crietnGuKy yueOHOM AesITeaTbHOCTH, TPeOyIoIIel Npo 0KUTEbHON
KOHIIEHTPALlMM BHUMAaHUsI, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3yibTar.

B ocHOBe MeToMKM 00y4eHus anredpe U HadajaM MaTeMaTHIeCKOTO aHaIHU3a JISKUT eI TeTbHOCTHBIN MPUHIIAT O0YYEHUSI.

B cTpykType yuebHOro kypca «Anredpa u Hayaja MaTeMaTHUYECKOTO aHAJIN3a» BBIACICHBI CIEAYIOIINE COAEepPKATEIbHO-METOANYECKHE
auHuK: «Yucna u BeraucineHus», «OyHKIuu u rpadpukny», «YpaBHEHUs U HEpaBeHCTBa», «Havana MmaTemarnueckoro aHanuza», «MHokecTBa U
Joruka». Bce ocHOBHBIE cojiepKaTeIbHO-METOINYECKHE IMHUM M3Y4aloTcs Ha MPOTSHKEHUU BYX JeT 00y4eHHUsl Ha YPOBHE CPEIHEro 00Iero
00pa30BaHUs, €CTECTBEHHO JIOTIONHSS JPYT APYyra U MOCTETIEHHO HACHIIIAsICh HOBBIMU TeMaMH U pasjieniaMu. JlaHHbBIN y4eOHBINH Kypc SBISETCS
UHTETPAaTUBHBIM, IIOCKOJIbKY OOBEUHSIET B ce0e copep)kaHue HECKOIbKMX MaTeMaTUUYECKUX JUCIUILINH, TAKUX KakK anredpa, TPUrOHOMETpHS,
MaTeMaTUYeCKUN aHalu3, TeOpUs MHOXECTB, MaTeMaThyeckas joruka u apyrue. [lo mepe Toro kak oOydaromiuecsi OBjla/ieBalOT BcE Oosee
MIMPOKMM MaTEeMAaTHYECKUM alllapaToM, y HHUX IOCIEJOBATENbHO (OPMHUPYETCS U COBEPIIECHCTBYETCS YMEHHME CTPOUTH MAaTEMaTHYEeCKYIO
MOJIENIb PEANTbHON CHUTyallMl, TPUMEHSATh 3HAHUS, IIOJNyYEeHHBIE IPH HW3YYEHUH YYEeOHOTO Kypca, IS PEeHICHUS CaMOCTOSTEIHHO
chopMyITHPOBAHHONW MaTeMaTHUECKON 3aj]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

ConepxatenpHO-MeToANYecKast TUHUS «Uuciia W BBIYMCIICHUS» 3aBepliaeT (OpMHUPOBAHME HABBIKOB HCIIOJE30BAHHS JIEHCTBHTEIBHBIX
quceN, KOTOpoe ObUI0 HauaToO Ha ypOBHE OCHOBHOro oOrmiero obpa3zoBanus. Ha ypoBHe cpenHero oOumiero o6pazoBaHHs 0co00e BHUMaHHE
ynensercsi (OpMHUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYMCIICHHN, BKIIFOYAIOIINX B CE0S MCMOJIB30BAaHHME PA3IMYHBIX (OPM 3allUCH YHCIA,
yYMEHHUE J1elaTh MPUKUIKY, BBIIOJHATH NMPUOMKEHHBIE BBIYMCICHHUS, OLIEHUBATh YHCIOBBIE BBIPAXEHHUs, pabOTaTh ¢ MaTeMaTHYECKUMH
KOHCTaHTaMH. 3HAKOMBIE OOYYAIOIIMMCS MHOXECTBA HATYpabHBIX, IEJIBIX, PAIMOHAIBHBIX W JEHCTBUTENBHBIX YHCEN JOTOTHSIOTCS



MHOECTBOM KOMIUIEKCHBIX YHMCel. B KaXXI0M M3 3TUX MHOXKECTB PacCMAaTPUBAIOTCS CBOMCTBEHHBIE €My clielM(UUecKHe 3a/1aul U ONepaltu:
JIeNieHHE Haleso, ONEePHUpPOBAHME OCTAaTKaMU HAa MHOJMKECTBE IIENIBIX YHCEN, O0COOBIe CBOMCTBA PAllMOHAIBHBIX M HPPALMOHAIBHBIX YHCET,
apudMeTHUECKUe ONepaltH, a TAaKXKe U3BJIeUCHHE KOPHS HaTypaJlbHON CTENIEHH HA MHOYKECTBE KOMIUIEKCHBIX UM CEI. bnaronaps
MOCJICAOBATCIIbHOMY paCIIMPCHUIO KpYyra HUCIIOJIb3YCMbIX YHUCCII U 3HAKOMCTBY C BO3MOKHOCTAMH UX NPHUMCHCHUA IJI PCIICHHUA PAa3JIMYHBIX
3ajau (popMupyeTcs MNpeACTaBI€HUE O €IMHCTBE MAaTeMaTHKU KaK HaykKd M €€ poJd B IOCTPOEHUHU MOJENIEH PeaJbHOro MHUpPA, LIMPOKO
UCTIONIB3YIOTCS] 0000IICHIE U KOHKPETH3AIIHA.

JIuHus «YpaBHEHUs U HEPABEHCTBA» Pealn3yeTcsl Ha IPOTSKEHUH BCEro 00y4eHUs Ha YPOBHE CPEHET0 0011ero 00pa3oBaHUsl, IOCKOIbKY
B KakoM paznene [IporpaMmsl npenrycMOTpEeHO pelIeHre COOTBETCTBYIOIINX 3a1ad. B pe3ynbraTe o0ydaromuecs OBIaJeBal0T Pa3IMYHbIMU
METO/IaMU peIlIeHUs pallMOHATIbHBIX, UPPALIMOHAIbHBIX, I0KA3aTENIbHBIX, JIOTapU(PMUIECKUX U TPUTOHOMETPUYECKUX YPaBHEHU, HEPABEHCTB U
CHCTEM, a TaKXKe 3ajad, CoAepKauux napameTpsl. [lomydeHHbIe YMEHHS IIUPOKO HCIIOJIB3YIOTCS MPH MCCICIOBAHUN (QYHKIHA C MTOMOIIBIO
IPOM3BOJHON, NPU PELICHUH MPUKIAAHBIX 3aJad W 3aJad Ha HAXOXKJCHHWE HAuOOJIbIIMX M HAaWMEHbIIUX 3HaueHud QyHkuuu. [lanHas
coJiepKaTeNbHas JIMHUS BKIIIOYAET B ce0s Takke (OPMHUPOBAHNE YMEHHUH BBITOIHATH Pacy€Thl 1o (hopMyiam, mpeoOpa3oBaHus palliOHAIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TakkKe BbIpaKEHUI, colepkalux CTerneHu U jorapudmsl. brarogaps nzydenuto
anreOpanyeckoro MaTepuaia IPOUCXOAUT JalbHEHIIee pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS OOydJarommxcs,
(bOopMHPYIOTCS HAaBBIKU J€lyKTUBHBIX PACCYKACHUN, pabOThl C CHMBOJIBHBIMU (hOpMaMH, IPEACTABICHNUS 3aKOHOMEPHOCTEN U 3aBUCMOCTEN B
BUJIC PABCHCTB U HepaBeHCTB. Anredpa npenaraet 3)()eKTUBHBIE HHCTPYMEHTBI JUIS PEIICHHS MPAKTHUECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HarJs1IHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToinuecKas TMHUS «DyHKIMU U TpadUKi» TECHO NEPEIJIETAETCs ¢ APYTUMHU JTUHUSIMH Y4e0HOTO Kypca, IOCKOJIbKY B
KaKOM-TO CMBbICIIE 3aJaT TOCIEOBaTeIbHOCTh M3Y4eHHUs MaTepuana. l3yyeHMe CTENeHHOM, MOoKa3aTelbHOW, JOrapupMHUUECKOd Hu
TPUTOHOMETPUUECKUX (DYHKIUH, X CBOMCTB U IpadUKOB, UCIONb30BaHUE (PYHKUMH JUIs pelIeHUs 3ajad U3 APYTruX y4eOHBIX NMPEAMETOB U
peasbHOM KU3HU TECHO CBA3aHO KAaK C MaTeMAaTUYECKUM aHaJIM30M, TaK M C pellieHHeM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM 60s1b1110€ BHUMaHUE
YACIACTCA q)OpMI/IpOBaHI/IIO YMCHHA BbIpAXXaTb (pOpMy.]'IaMI/I 3aBUCUMOCTH MCKAY Pa3IMYHbBIMU BCIWYUMHAMH, HUCCIICAOBATH ITOJTYYCHHBIC
(byHKLIMHU, CTPOUTH UX Tpaguku. MaTepual 3Toil copepKaTeIbHOM TMHUM HalleJIeH Ha pa3BUTHE YMEHUHN M HaBBIKOB, MTO3BOJISIOIINX BBIPAXKATh
3aBUCHUMOCTH MEXIY BEJIMYMHAMH B pa3InyHON (opMe: aHaTUTHUECKOH, rpaduyeckoil u cnoBecHOM. Ero uzyuenue crocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CTIOCOOHOCTH K 0000IIEHNI0 M KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHA.

CopepxarenpHas nuHMs «Havana maTeMaTHueckoro aHajiv3a» MO3BOJISIET CYIIECTBEHHO PAaCHIMPUTH KPYr KaK MaTeMaTUYeCKUX, TaK U
NPUKIIAJHBIX 3a]a4, JOCTYIMHBIX 00yUYaromKUMCs, TaK KaK y HUX MOSBIISAETCS BO3MOXKHOCTh CTPOUThH IpaUKM CIOKHBIX (YHKIMH, ONPEAEITh
UX HauOOJIbIIINE U HAUMEHBIIINE 3HA4YCHUs, BBIYUCIIATH IIJI0IIAaI1 CbI/Il"yp 1 00BEMBI TCJI, HAXOAUTH CKOPOCTHU U YCKOPCHUA ITPOLECCOB. HaHHaH
coJiepKaTeNbHasl IMHUSA OTKPhIBAET HOBBIE BO3MOXHOCTH MOCTPOEHUSI MAaTEMATUYECKUX MOJENIEH PEaJbHBbIX CUTYalUi, MO3BOJISIET HAXOIUTh
HaWIy4lllee pelieHue B MPUKIIAIHBIX, B TOM YHCJIE COLMaIbHO-3KOHOMHUYECKUX, 3a7auaX. 3HaKOMCTBO C OCHOBaMH MaTeMaTH4ECKOIro aHajIn3a
CHOCOOCTBYET PAa3BUTHIO A0OCTPAKTHOTO, (POPMarbHO-JIOTMYECKOTO M KPEAaTHBHOTO MBIIUICHHS, (OPMUPOBAHHIO YMEHHH pacro3HaBaTh
IMPOSBJICHUA 3aKOHOB MAaTEMATUKN B HAYKE, TCXHUKE U UCKYCCTBE. O6y11a}01u1/1ecs1 Y3HAIOT O BBIAAKOIINUXCA PE3YJIbTAaTax, MOJIYYCHHBIX B XOAC
pa3BUTHSI MaTEMAaTUKU KaK HayKu, 1 00 UX aBTOpax.



ConeprxatenbHo-MeToAnYeCKas TMHUS «MHOXKECTBA U JIOTHKa» BKIIKOYAET B C€0sl 3JIEMEHThI TEOPUH MHOKECTB U MATEMAaTHUECKOM JIOTUKH.
TeopeTnKo-MHOKECTBEHHBIE NIPECTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEeMaTHKH | MpeIaraloT Hanbosiee YHUBEPCATbHBIN S3BIK,
00BEIMHSAIOIINI BCE pa3/iesibl MaTeMaTUKH M €€ MPHJIOKEHUH, OHU CBA3BIBAIOT Pa3Hble MaTeMaTUYeCKHE TUCLMIUIMHBI U MX IPUIOXKEHUS B
enunoe nenoe. [1o3ToMy BaKHO JaTh BO3MOKHOCTh 00YYaOLIeMyCsl IOHUMATh TEOPETUKO-MHO)KECTBEHHBIH S3bIK COBPEMEHHOM MaTeMaTUKU U
WCIIOJIb30BAaTh €r0 Ul BBIPAXKEHUS CBOUX MBICIEH. [IpyrMM Ba’KHBIM NPU3HAKOM MAaTEMAaTHUKU KaK HAyKH CIEAYyeT IPU3HATh CBOMCTBEHHYIO €
CTPOroCTh OOOCHOBAaHUH U CIIEJJOBAHUE ONPECIEHHBIM MPAaBUIaM IIOCTPOEHUS J0KA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHM MaTeMaTH4ECKON
JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOI'O MBIIUIEHUST 00Yy4arOLIUXCsl, O3BOJISIET UM CTPOUTh CBOM PACCYXAECHUS HAa OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIICHHS.

B yuebHOM Kypce «Anrebpa u Havana MaTeMaTUYECKOro aHaJIM3a» MPUCYTCTBYIOT OCHOBBI MaTEMAaTHUYECKOTO MOJIETUPOBAHMsI, KOTOPbIE
IPU3BaHbl CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB IIOCTPOEHUSI MOJIETEH pealbHbIX CUTYallUi, UCCIEIOBAHUS 3TUX MOJEJIEH ¢ IOMOIIBIO
anmapara ajreOpbl 1 MaTeMaTHYECKOI0 aHaJIu3a, UHTEPIPETALMM [TOJYyYeHHBIX Pe3ysbTaToB. Takue 3ajaHus BIJIETEHbI B KaX bl U3 pa3/ieioB
IIPOrpaMMbl, ITOCKOJIbKY BECh MaTepHall yueOHOIro Kypca HIMPOKO MCIIOJIb3YETCs sl pEeLIeHUs NMPUKIaAHbIX 3a1ad. [Ipu pemiennn peaabHbIX
NPaKTUYECKUX 3aJau oOydaroluMecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThbcs, UCIOIb30BATh
aHaJIOTHI0, 00001IaTh M KOHKPETU3UPOBATH MPpodIeMy. JlesTenbHOCTh 0 (POPMHUPOBAHNIO HABBIKOB PEIICHHSI TPUKIIAIHBIX 3a/1a4 OPTaHU3YeTCs
B IIpOIlecce U3YUYEHHUs BCEX TEM yuyeOHOro Kypca «Anredpa 1 Hadyana MaTeMaTHYECKOTO aHAJIN3a».

Ha u3ydenune yueGHOTO Kypca «Anredpa u Hayaia MaTeMaTH4ecKoro anainu3ay orBoautcs B 11 kimacce — 170 yacoB (5 4acoB B HEZENIO).

VYuebublil kKypc «BeposTHOCTh U CTaTUCTHKA» MHTETPUPYETCS B Kypc «Auredpa M Hayajla MaTeMaTUYECKOro aHaliu3a». YUeOHbIH Kypc
npenHa3HayeH s (OPMHUPOBAHMUS Yy OOy4yarolMXcs CTAaTUCTHUECKON KyJbTypbl M TOHUMaHHUS pOJIM TEOPUM BEPOSITHOCTEH Kak
MaTeMaTHYeCKOr0 WHCTPYMEHTa JUIl HW3YyYeHHUs CIy4dalHbIX CcOOBITHH, BelMuMH M mpoueccoB. Ilpu u3yueHum Kypca oOoramjaroTcs
NpeJCTaBICHUsT OOy4YaloIIMXCS O METOJax HCCIENOBaHUsI W3MEHYMBOTO MHpa, pPa3BUBAETCS IOHUMAaHHE 3HAYMMOCTH U OOIIHOCTH
MaTEMaTHYECKUX METOJOB IT03HAHUS KaK HEOTHEMIIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

B pesynbrare y oOydaromuxcsi T0KHO COPMUPOBATHCA MPEACTABICHUE O Hanboliee yIMOTPEOUTENbHBIX U OOMIMX MaTeMaTHYECKUX
MOJIEJISIX, UCTIONB3YEMBIX JJIsi OMUCAHUS aHTPOIIOMETPUYECKHUX U AEMOrpa(UUecKiX BEIUYHH, OIPEIIHOCTEN B pa3IMUHbIe pOJau3MepeHHsIX,
JUIUTETLHOCTU 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB B OOIIeCTBE. YUEOHBIN Kypc
aBnsieTcs 0a30fl Ui OCBOGHMS BEPOSTHOCTHO-CTATHCTUYECKHUX METOJIOB, HEOOXOJUMBIX CHELHAIUCTaM HE TOJBKO WH)KEHEPHBIX
CHEIHAIbHOCTEM, HO TaKKe COIMAIbHBIX WU TICHUXOJIOTUYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIECTBEHHbIE HAyKH B 3HAUMTEIBHOU Mepe
UCTIOJB3YIOT allapaTr aHaiau3a OoJbIIMX JaHHBIX. LleHTpanbHyI0 YacTh y4eOHOro Kypca 3aHHMaeT OOCYXJIEHHE 3aKOHA OOJBIIMX YHCed —
(GbyHIaMEeHTaIbHOTO 3aKOHA MPUPO/IbI, UMEIOIIEr0 MaTEMaTHIYECKYI0 (popMaIn3aluio.



COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Yuciia 1 BbIYMCICHUSA
HatypanbHble u nensie yncina. [lpumenenne npu3HakoB JeTUMOCTH IeIbIX Yncell, Hanbonpmid oouwmii nenurens (ganee — HOJI) u HanmenbIee
obmee kpatHoe (nanee — HOK), ocraTkoB o moayito, aropurMa EBkiinaa i penieHus 3aad B LebIX YUCax.
KommekcHble uucna. Anredpanueckasi U TPUTOHOMETpUYecKas (OPMBbI 3aUCH KOMIUICKCHOTO YHCla. ApHU(PMETHYECKHE OIEpaluu ¢
KOMILIEKCHBIMU uuciiaMu. V300paskeHre KOMIUIEKCHBIX YUCeNl Ha KoopauHaTHOM miockoctH. @opmyna Myaspa. Kopau n-oil crenenu us
KOMILIEKCHOTO Yncia. [[puMeHeHne KOMIIEKCHBIX YHCEIT ISl peHIeHUs] PU3NIECKUX U TEOMETPUUYECKHX 3a/1a4.

YpaBHeHNsI 1 HEPABEHCTBA
CucremMa 1 COBOKYITHOCTh YpaBHEHUI U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CJIE/ICTBUSL. PaBHOCHIIbHBIE HEPABEHCTBA.
OT100p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUH € TOMOIIBIO TPUTOHOMETPUYECKOI OKPYKHOCTH. Pelienue TpuroHoMeTpuyeckux HepaBeHCTB.
OCHOBHBIEC METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.
OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, HPPAIIMOHABHBIX, TOKA3aTeIbHBIX U JIOTApU(MUIECKUX YPAaBHEHH.
VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMH.
[IpuMmeHeHre ypaBHEHH, CHCTEM M HEPABEHCTB K PEHICHUIO MaTEMaTHUECKHX 33/1a4 U 331a4 U3 pa3IMuHbIX 00J1acTel HayKu U pealbHOM KU3HH,
WHTEPIIPETALNS [TOJIYYEHHBIX PE3YIbTaTOB.

DyHKUUH U rpaguKu
I'padux xomnosunuu ¢pyHkuui. ['eomerpudeckne o0pasbl ypaBHEHHH U HEPABEHCTB HAa KOOPAMHATHOMN TJIOCKOCTH.
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPapUKH.
I'paduueckue MeTO bl pelIeHNs] ypaBHEHUH 1 HepaBeHCTB. | paduueckue MEeTo bl peleHns 3a1au ¢ apaMeTpaMu.
Hcnonp3oBanue rpagukoB GyHKIUN JUIsI UCCIEIOBaHMS MPOLECCOB M 3aBUCHUMOCTEH, KOTOpPbIE BOSHUKAIOT MPHU PEIICHUHU 33134 U3 APYTUX
y4eOHBIX IPEMETOB U PEATbHOM KU3HHU.

Hayana maTteMaTH4ecKoro aHajaimu3a
[IpuMeHeHHe TPOM3BOJHON K HCCIENOBaHHIO (YHKIMHA Ha MOHOTOHHOCTh M ASKCTpeMyMbl. HaxokaeHue HauOOJbIIEro M HAaUMEHBIIETOo
3HaYeHUI HEeTpepbIBHON (PYHKIIMU Ha OTPE3KE.
[IpuMeHeHre TPOM3BOAHOM U1l HAXOXKJACHHWS HAWIYydIIEro PELIEHWs B NPHUKIAJHBIX 3a7adax, i ONpPEACIECHUS CKOPOCTU M YCKOpPEHUs
mporiecca, 3a1aHHOT0 POPMYIION MK TpadUKOM.
[TepBooOpazHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpasHbie aneMeHTapHbIX GyHKUMU. [IpaBuia HaxoxAeHUsS TepBOOOPa3HBIX.
Nuterpan. ['eoMeTpudecknii CMBICT HHTETpasIa. Beraucienne onpeaenéHHoro nuarerpaia mno ¢popmysie Hetorona-Jleitoauma.
[TpumeHeHre MHTETpaa A HAXOXKACHUS IUToLaieil MIoCcKuX GUryp u o0bEMOB reOMETPUIECKUX TEJ.



[Ipumepsr  pemenuit  auddepeHunanbHbIX  ypaBHEHUH. MaTemMaTHueckoe MOJETUPOBAHUE pealTbHBIX IPOLECCOB C  MOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUH.

BepositHocTh M CTaTucTHKA
CoBMecTHOE pactpe/ieieHUe ABYX CydaHbIX BeTnunH. He3aBucrumble ciydyaliHbIeBETUUMHBL.
Matematuueckoe OXHIaHUE CIy4ailHON BenuuyuHbl (pacrpeneneHus). [Ipumepsl mpuMeHeHUsT MaTEMaTHUYECKOTO OXKUAAHHS (CTpaxoBaHHE,
norepes). MaTemaTudyeckoe OXKHUJIAaHUE OWHAPHOW CIy4allHOW BEJIIMYMHBI. MaTeMaTU4eCKOe OXKUJAHHUE CYMMBI CIIyYailHbIX BEJIMYHUH.
Matematuuyeckoe 0’KuJaHUE TEOMETPUUYECKOT0 M OMHOMHAIILHOTOPACIPEICTICHHIA.
Jucniepcuss ¥ CTaHIAPTHOE OTKJIOHEHHE CIlIy4ailHOW BenuuuHbl (pacupeneneHus). Jucnepcust OuHapHOW CilydallHOH BEJIMYMHBL
Marematnueckoe OxKugaHue MPOU3BEACHUS U JUCIIEPCHS] CYMMbl HE3aBUCUMBIX CIIyYalHbIX BEJWYMH. JlUcniepchst U CTaHAAPTHOE OTKIOHEHHE
OMHOMUAIBHOIO pacnpeaeneHus. Jucnepcns u cTaHIapTHOE OTKIIOHEHHE T€OMETPUUYECKOT0 PACIIpeIeICHUS.
HepasenctBo YebOniména. Teopema UebnimeéBa. Teopema bepuymmu. 3akonbonbuiux yucen. Beibopounslit Mmeto ucciaenoBanuii. Beibopounsie
xapakTepucTuki. OIeHNBaHUE BEPOSITHOCTH COOBITHS IO BHIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX THIIOTE3 C MOMOIIBI0 M3yYEHHBIX
pacupeneacHu.
HenpepriBHble cnydaiinble BenuuuHbL. [Ipumepsl. @yHKIUSA INIOTHOCTH BEPOSTHOCTH paclpenciieHus. PaBHOMEpHOE paclpenerneHie U ero
CBOMCTBA. 3ajaud, NPUBOJAUIME K IOKA3aTEIIbHOMY pAaCIpEeAesICHUI0. 3aJadyd, NPUBOJAIIME K HOPMaJbHOMY pactpeeneHuto. DyHKuus
IUIOTHOCTH BEPOSITHOCTH MOKA3aTeJIbHOTO pacrpeieicHus, (YHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJbHOTO pacnpeneneHus. DyHKIus
IJIOTHOCTUU CBOMCTBA HOPMAJIBHOTO PaclpeiesICHuUs.
[TocnenoBaTeTbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amauyu, MPUBOIAIINEK pacnpenenenuto [lyaccona.
KoBapuanust nByx cinydaiiHbix BenuduH. Kosddunuent nuneiiHoit koppenauuu. CoBMECTHbIE HAOMIOIEHUS ABYX BEIMYMH. BBIOOpOUYHBIN
Kod(urmeHT koppensuun. Paznuuue Mex 1y TMHEMHON CBS3bIO U MPUYHUHHO-CIIE/ICTBEHHOM CBSI3bI0. JIMHEHAs perpeccusi, METOT HAMMEHBIITUX
KBaJpaToB.

INTAHUPYEMBIE PE3YJIbTATbl OCBOEHHMs YYEBHOI'O KYPCA «AJI'EBPA M HAYAJA MATEMATHYECKOI'O
AHAJIN3A» (YI'JIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh I'PAXKIAHCKON MO3UIMH 00YYaIOIIerocs Kak akTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUHCKOTO OOIECTBa, Mpe/ICTaBICHHE
0 MaTeMaTU4YeCKUX OCHOBaX (DYHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUMU, MPOLEAYp Ipa’KAaHCKOro oOIIecTBa (BBIOOPHI, OMPOCHl U
Jpyroe), yMEeHue B3auMoJIeiiCTBOBATh C COLMAIIbLHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:



c(hOpMUPOBAHHOCTh POCCUUCKOM TPAXKTAHCKON WACHTUYHOCTH, YBOKEHHUS K MPOIIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTUKH, IICHHOCTHOE
OTHOUIEHUE K JOCTUKEHUSIM POCCHUICKMX MATEMAaTUKOB U POCCUUCKON MAaTEMATHYECKOM IIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTHXKEHUN B APYTUX
HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUUCKOr0 Hapoja, CHOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHU S, STUYCCKOTO MOBEICHHS, CBI3aHHOTO C
MPaKTUYECKUM MNPUMEHEHUEM JOCTHXKEHUU HAyKH M JIEATEIbHOCTHIO YYEHOT0, OCO3HAHHME JIMYHOTO BKJIAJla B MOCTPOCHHE YCTONYHMBOTO
Oynyuiero;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOUash SCTETHKY MaTeMAaTUYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PELICHUH, pacCyXIeHUM,
BOCITPUUMYHUBOCTh K MATEMAaTUYECKUM aCEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BoCUTAHUSA:

c()OPMUPOBAHHOCTh YMCHHS MPUMEHAThH MaTEMAaTHUYSCKHUE 3HAHHUS B WHTEpEcax 370pPOBOTO M 0€30MacHOro oOpasa >KW3HHM, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (310pOBOE MHUTaHUE, cOATAHCUPOBAHHBINA PEKUM 3aHATUN M OTAbIXA, PeryispHas (pu3ndeckass akTUBHOCTb),
(bu3HYEecKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYHIY, OCO3HAaHHE IIEHHOCTH TPYIOJIIOOUS, HHTEPEC K pas3imuHbiM chepaM mpodhecCHOHATBLHON IesSTEIIEHOCTH, CBS3aHHBIM C
MaTeMaTUKON U e€ MPUJIOKEHUSIMHU, YMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOp OyayIel npodeccun U peaarnu3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE
MJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MAaTHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHHHM BCEH KU3HH, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MATEMAaTHUYE€CKON HAMPaBIEHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh IKOJIIOTUYECKON KYIbTYphl, TOHUMAHUE BIUSHUS COIMALHO-KOHOMHUYECKHUX MPOIECCOB HA COCTOSHHE MPUPOTHOU U
COITMAIBHOM CPEJIbl, OCO3HAHUE TJI00ATHHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM, OpUECHTAIINS Ha IPUMEHEHHUE MaTeMaTUYeCKUX 3HAaHUM JIst
pelieHus 3a1a4 B 00J1aCTH OKpY>Kalolei cpeibl, IIIaHUPOBAHKUE TTOCTYIKOB U OLIEHKHU WX BO3MOKHBIX TMOCJIEICTBUN AJIsl OKPYKAIOIIEH CPeIbl;
8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOIIECTBEHHON MPAKTHKHU, TOHUMaHUE
MaTeMaTUYeCKON HaYKH Kak c(hepbl YeIOBEUECKON IeATEIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl Pa3BUTHUS ITUBUIIU3AIIMH, OBJIAJICHUE
A3bIKOM MAaTE€MaTUKH W MAaTeMaTHYeCKOW KYyJIbTYpOM Kak CpeICTBOM T[O3HAHUS MHpA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO 1€ TETbHOCTh MHANBUAYAIBHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruveckue aAecTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE TPU3HAKU MATEMAaTHYECKIX OObEKTOB, TOHATHI, OTHOLIEHUI MEX 1y HOHATUIMHU, POPMYIHPOBATH
OTpesicNieHUs] TOHATHIA, YCTaHABIIMBATh CYIIECTBEHHBINM NPU3HAK KIAaCCH(UKAIUU, OCHOBAHUS i OOOOINCHUS M CpPaBHEHUS, KPUTCPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POpMyIHpOBaTh U TPeoOpPa30OBBIBATH CYXKIACHHS: YTBEPIWTEIBbHBIE W OTPHUIATEIbHBIC, CIUHUYHBIC, YaCTHBIE U O0OIIHE,
YCIIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUs B (DaKTax, JaHHBIX, HAOIIOACHHUIX W YTBEPKICHUSAX, TIPEIaraTh
KPUTEPUU JJIs BBIABICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIL;

JienaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUECHUN, YMO3aKITFOUCHUH 110 aHAJIOTUH;
MPOBOAMUTH CAMOCTOSITENIBHO JI0Ka3aTeNbCTBA MATEeMATUUYECKUX YTBEP)KIEHUH (MpsMble U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHUIO,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJIBL;

BbIOUpaTh crocoO peleHus yueOHOW 3afaud (CpaBHHBATh HECKOJIBKO BapUaHTOB pEIICHUs, BHIOMpaTh HamOojee MOAXOASAIIUNA C y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCcKue AeiCTBUSA:

MCITOJIH30BaTh BOMPOCHI KaK MCCIIEIOBATEHCKUM HHCTPYMEHT MO3HAHUs, ()OPMYITUPOBATH BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUUE, TPOOIIEMY,
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIIHIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, MCCIIEIOBAHHUE MO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0BEeKTa,
SBIIEHUS, TIPOIleCcCa, BBISIBICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBaTh OOOOIIEHHUS W BBIBOABI IO pe3yjbTaTaM TNPOBEIEHHOTO HAONIOJACHUS, WCCIECIOBAaHUsA, OIICHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJAOB U 0000IIEHUII;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIJBUTATH MIPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JIeDUIUTHI HH(DOPMAIUH, JTaHHBIX, HEOOXOIMMBIX JIJIsi OTBETA HAa BOMPOC M JJIsl PEIICHUS 3aa4H;

BbIOUpaTh WHGOPMAIUIO W3 HCTOYHHKOB PA3UYHBIX THIIOB, aHATU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETHUPOBATH HH(MOPMAIIUIO
Pa3IUYHBIX BUJIOB U (DOPM MPECTABICHUS;

CTPYKTYpUPOBaTh HH(OPMAILIHIO, IPEJICTABIATH €€ B Pa3IMUHBIX (hopMax, UILTIOCTPUPOBATH TpadUIeCKH;

OIICHUBATH HAJEKHOCTh HH(POPMAIIHH TTI0 CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
O0menue:
BOCIIPUHUMATH U (HOPMYJIHUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSAMHM M LIEJISIMH OOIIECHHS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY
3p€HI/I$I B YCTHLIX U ITMCBMCHHBIX TCKCTaX, JaBaTh IIOACHCHUA I10 XOIIy peH_IeHI/ISI 3aJa4du, KOMMGHTHpOBaTB HOJIy‘-ICHHBIfI pesynLTaT;
B X0ji¢ OOCYXKJICHHUS 3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1aeMOH TEMBbI, TPOOJIEMBI, PEIIaeMOM 3a1a4H, BBICKA3bIBATh MJICH, HAIICJICHHBIC Ha
IIOHUCK peIJ_IeHI/ISI, COIIOCTAaBJISATH CBOU Cy)KI[eHI/ISI C Cy)KIIeHI/ISIMI/I z[pyrI/Ix y‘-IaCTHI/IKOB Jauajiora, O6Hapy)KI/IBaTL pastqu " CXOICTBO HOSI/ILII/If/’I, B
KOPPEKTHOM opme popMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,
HpGI[CTaB.H}ITB pe3y.TILTaTLI peH_IeHI/ISI 3aJa4u, 3KCHCpI/IMeHTa, HUCCIICAOBaHUA, HpOGKTa, CaMOCTOATCIBbHO BBIGI/IpaTB (bOpMaT BBICTYHJICHI/ISI C
yu€TOM 3a/1a4 MPEe3eHTAMU U 0COOEHHOCTEN ayTUTOPUH.
PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranu3anus:
COCTaBJIATh IUIAaH, AJIFOPUTM PEIICHUS 33J1a4ul, BBIOUpATh CIIOCO0 PELICHHs C YYETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4€TOM HOBOM HMH(OPMALIUH.
CaMOKOHTPOJIb, SMOIUOHATBHBIN UHTEIIICKT:
BJIa/IETh HaBBIKAMHU IM03HABATEIbHON PEeQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBbIX JIEHCTBUN W MBICIUTENbHBIX MPOIECCOB, UX PE3Y/IbTATOB,
BJIQJICTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa M PE3yJIbTaTa PEIICHHS] MATEMaTUICCKON 3a/1auH;
NPEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpPH DPELICHUH 3a7auyd, BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSATENHCTB, JaHHBIX, HAUJACHHBIX OIMUOOK, BBIIBIEHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHME PE3YNIbTATa IENHU U YCIOBUAM, OOBACHATH MPUUMHBI JOCTH)KEHUS UM HEIOCTHKEHHUS PE3ylbTaTOB NESTEIbHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
CoBMecTHaN AeITEJIbHOCTD:
MOHMMATb U HCIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOW M MHIMBUIyaJIbHOM paOOThI IPU pelIeHNH Y4eOHBIX 3a/1a4, IPUHUMATh 11€Jb COBMECTHOMN
JEeSITeNIbHOCTH, TUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHON pabOTHhI, pacrpeiesTh BUIbI padOT, 10TOBaPUBATHCS, 00CYKIATh MPOLIECC U Pe3ybTaT
paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIFOJICH;
y4acTBOBATh B TPYMIOBLIX opMax paboThl (00CyKaeHHUS, 0OMEH MHEHHI, «MO3TOBbIE IITYPMbI» U MHBIE), BBIIIOJHATH CBOIO YacTh pabOTHI U
KOOp)II/IHI/IpOBaTI) CBOH I[GI\/'ICTBI/ISI C I[pyFI/IMI/I YJIE€HaMHU KOMaH/bI, OIICHHBATh KAa4YE€CTBO CBOCIO BKJIaJla B O6HIHI>1 HpOILYKT 110 KpI/ITepI/IHM,
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.
IHNPEAMETHBIE PE3YJIbTATHI

K xoHiy oOydenus B 11 kJjacce oOydYaromuiicss MONYYHUT CIEAYIOIINE MPEAMETHBIE PEe3yNbTaThl MO OTIACIBbHBIM TeMaM pabodeid
porpamMMbl Y4eOHOTO Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHATN3ay:

Yucaa v BHIYHCJIEHUS
CBO60}1HO OHepI/IpOBaTI) IIOHATUSMU . HaTypanLHoe n 1CJI0€ YHCIIO, MHOXXECTBa HaTypaJ'H)HI)IX U IICJIbIX YHUCCJI, UCIIOJIB30BATH HpI/ISHaKI/I
nenumocTH nensix uncen, HOJ u HOK HatypanbHBIX uncen 1uist pelieHus 3a1a4, TpUMEHSTh alroput™ EBkinuaa;
CBO60}IHO OHepI/IPOBaTI) IIOHATHUEM OCTaTKa I10 MO)Iy.]'IIO, 3aIIuChBIBATh HaTypaJ'II)HI)Ie quciia B paSJ'II/I'-IHI)IX MNO3HUIIMOHHBIX CUCTEMAX CUHMCICHU,



CBOOOJHO OMNEpPUPOBATH IMOHATUSMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEJN, MPEICTaBIsATh KOMIUIEKCHBIE YHCia B
anreOpanyeckor ¥ TPUTOHOMETPUYECKON OpMe, BHITOTHATH apu(pMeTHIECKUE ONepallii ¢ HUMU B U300pakaTh Ha KOOPIMHATHON TIOCKOCTH.
YpaBHeHMsI M HEPABEHCTBA:
CBOGOI[HO ONCpHUPOBATH NOHATUAMUA: UPPALUOHAIBHBIC, IIOKA3aTCIbHBIC U HOFapI/I(bMI/ILIeCKI/Ie HCPABCHCTBA, HAXOAUTH UX PCUICHUA C TIOMOIIbBIO
PaBHOCUJIBHBIX ITEPEXOJIOB;
OCYILECTBIISITH OTOOP KOPHEH MPH pEIICHUH TPUTOHOMETPUYECKOTO YPAaBHEHUS;
CBOOOZHO OMEpPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHATh HEOOXO0AUMbIe (POPMYJIbI JUIsl PEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOZHO OINEPUPOBATh MOHATUSMU: CUCTEMa U COBOKYMHOCTh YpaBHEHUH M HEPABEHCTB, PABHOCUJIbHBIE CHUCTEMBI U CHUCTEMbI-CIIEACTBHUS,
HaxXoJuTh PCHICHUA CHCTCMbI U COBOKYHHOCTefI paluOHAJIBHBIX, HWPPAlMOHAJIBHBIX, IMOKA3aTCJIbHBIX W JIOI“apI/I(i)MI/ILICCKI/IX ypaBHeHI/If/'I u
HEPaBEHCTB;
peiiaTth panroOHAJIBHBIC, HPPAIHUOHAIBHBIC, I1O0KAa3aTCJIbHBIC, JIOFapI/I(i)MI/I‘-IeCKI/Ie U TPUTOHOMCTPUYCCKUC YPAaBHCHUA W HCPABCHCTBA,
coJiepKalire MOJYJIM U TapaMeTphl;
NPUMEHSATH rpaduIecKre METOIbI UI PEUICHNs ypPaBHEHUH 1 HEPABEHCTB, a TAKKE 33/1a4 ¢ MapaMeTpamH;
MOJIEJIMPOBATh PEaTbHBIE CUTYAIIMH Ha SI3bIKE aJIreOphl, COCTABIISATH BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U X CHUCTEMBI 10 YCIOBHIO 3aJa4H,
HCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BaHUEM amnmapaTa anreOpsl, HHTEPIPETUPOBATh IMOyYSHHBIN pe3yIbTar.
DOYyHKUMH U TPpapuKu:
CTPOUTH rpaduKu KOMIO3UIIMU (QYHKIIHMH C ITOMOIIIBIO AJIEMEHTAPHOTO UCCIEA0OBAaHUS U CBOMCTB KOMITO3HIINH IBYX ()YHKIIHIA;
CTPOUTH TeoMeTpHuueckre 00pa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIMHATHOM MJI0OCKOCTH;
CBOOOJHO ONEPUPOBATH MOHATUAMU: I'paUKN TPUTOHOMETPUUECKUX (YHKIIHIA;
NPUMEHATHh QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEAIBbHBIX MPOLIECCOB.
Havyana maTeMaTH4ecKkoro aHajmsa:
UCIIOJIb30BaTh MPOU3BOJHYIO JUISl HCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;
HaXO0JIUTh HauOOJIbIlIee U HAUMEHbIIIee 3HAUCHUs (PYHKITUU HEMPEPHIBHON HA OTPE3KE;
WCII0JIb30BAaTh NPOU3BOIHYIO Ul HAXO0XKIECHUS HaWIy4IlIEero peUIeH!s B IPUKIAAHbIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKHX, 3a1a4ax, s
oTpezeNieHusl CKOPOCTH U YCKOPEHUS Ipolecca, 3aJaHHOr0 (popMysIon Win rpauxom;
CBOOOJTHO OIEPHUPOBATH IMOHATUSAMHU: IEpBOOOpa3Has, ONpPENeNEHHBIA WHTErpaj, HaXOJUTh MEPBOOOPA3HbIE AIIEMEHTAPHBIX (YHKUUN U
BBIUUCIIATH UHTErpai no ¢popmyne Hetorona-Jleitbuuna;
HaXOJUTh IJIOUIA]IU TIIOCKUX (PUTYP U 0OBEMBI TEJ C TIOMOILBIO HHTETPaa;
UMETh MPEJCTaBIIEHNE O MaTEMaTHUECKOM MOJIEIMPOBAaHUH Ha TpUMepe cocTaBieHus TuddepeHanbHbIX ypaBHEHU;
pelaTh MpUKIJIAIHbIE 33]a4, B TOM YHCJIe COLMATbHO-DPKOHOMUYECKOT0 M (PU3MYECKOT0 XapaKkTepa, CpeACTBAMU MaTEMaTHYECKOTO aHATN3a.



TEMATHYECKOE INTAHUPOBAHHE
11 KIIACC

KounuecTBo yacon DJIeKTpPOHHbIE
Ne (uudposbie)
o/ HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl Beero Kontpoabnbie | IIpakTudeckue 0BpazoBaTEIbHbIE
padoThI padoThbI pecypesi
UccnenoBanne HyHKINI ¢ TOMOIIBIO TPOU3BOIHON 22 1
2 IlepBoOOpa3Has u WHTErpat 12 1
3 I'paduku TpuroHOMeTpHYECKUX (DYHKIIHH. 14 1
TpuroHoMeTpUYECKUE HEPABEHCTBA
4 HppanmoHaibHbIe, MOKa3aTeNIbHbIC U 24 1
norapuMuIecKue HepaBeHCTBA
5 Kowmruiekcupie uncna 10 1
HatypanbHble U 1ienbple yncia 10 1
7 CucreMbl paliMOHAILHBIX, HPPAIMOHATBHBIX 12 1
MOKAa3aTENbHBIX U JIOrapu(MUUECKUX YPaBHECHUN
8 3ana4m ¢ mapaMeTpaMu 16
3aKkoH OONBIIMX YHCEIT 5 0
10 DJIeMEHThI MATEMaTHUECKON CTATUCTUKH 6 0
HenpepriBHblE cliydailHble BETUYUHBI
11 (pacmipenienenus), MOKa3aTeIbHOE U HOPMAIIbHOE 4 0
pacnpeneacHus
12 Pacnpenenenue Ilyaccona 0
13 CBs13p MEXy CITy9aliHBIMH BETTMYNHAMHU 6
14 O000111EHNE ¥ CUCTEMATH3ALMS 3HAHUH 27 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10




Yu4eOHblii kypc «I'eomeTpus »

['eometpust sBiEeTCS OOHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpeaHEro ooOIero oOpa3oBaHUs, TaK Kak 00ecleuyrBaeT
BO3MOKHOCTb M3YYCHMSI AUCLHMIUIMH €CTECTBCHHO-HAYYHOM HAIPABJICHHOCTH W IMPEIMETOB T'YMAaHUTAPHOTrO HHKJIA. [IoCKONBKY
JIOTUYECKOE MBIIIJIEHUE, POPMUPYEMOE ITPU U3YUCHUHN 00YUYaIOITUMUCS TOHATUMHBIX OCHOB TEOMETPUH, IIPH JI0KA3aTEIbCTBE TEOPEM
Y TOCTPOEHUM LETOYKH JOTHUYECKUX YTBEPXKICHUW INMPU PEIICHUH T€OMETPUUECKHUX 3a/a4, YMEHHUE BBIIBHIAaTh U OINPOBEPraTh
TUIOTE3bl HETTOCPEICTBEHHO UCIIONIB3YIOTCS MPHU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YaCTHOCTH (DPU3MYECKUX 3a/1a4.

[lens ocBoeHus mporpamMmbl yuyeOHOro kypca «['eomerpus» Ha yriayOJaEéHHOM YpOBHE — pa3BUTHE WHIAUBHUIYaTbHBIX
CIIOCOOHOCTEN 00yYarOUIUXCs TPU U3YUYEHUH FEOMETPHUH, KaK COCTABJISIONICH nMpeIMeTHOU o0nacTu «MaTeMaTuka u MH(QOopMaTHKa»
yepe3 oOecrneyeHrue BO3MOXKHOCTH MNPUOOPETEHUS] U UCIOIB30BaHUSI Oojiee TIyOOKHUX TeOMETPUUYECKUX 3HAHUW M JEeHCTBUH,
crenu@UUHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCHEIIHOTO MPO(PEeCCHOHATBLHOTO 00pa30oBaHusl, CBA3AHHOTO C MCIOJIb30BAHUEM
MAaTEMATUKH.

[IpuopuTeTHBIME 3aa4aMu Kypca reOMETpUM Ha YTIyOJEHHOM YPOBHE, PACIIUPSIONIMMU U YCHJIMBAIONIUMHU Kypc 6a30BOT0O
YPOBHSI, SIBIISIFOTCSL:

paclIMpeHre MpeJCTaBICHUSI O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTypbl U (POpPMHpPOBAHHE OCO3HAHUSI B3aMMOCBSI3U
TEOMETPHUU C OKPYKAOIUM MUPOM;

(dhopMHUpOBaHUE TPEJICTABICHUS O IPOCTPAHCTBEHHBIX (UTYpaX KaK O BAXKHEUIIINX MAaTEeMAaTHYECKUX MOJIETISAX, TTO3BOISIONINX
OTMCBIBATH U U3yUYaTh Pa3HbIC SIBJICHUS OKPY>KAIOIETr0 MUPa, 3HaHKUE MTOHATUIHOTO ammapara o pasueny «CrepeoMeTpus» yueOHOTro
Kypca r€OMETpHH;

(dhopMupoBaHNE YMEHUS BJIAJE€Th OCHOBHBIMU MOHITUSMHU O TPOCTPAHCTBEHHBIX (PUTYpax U UX OCHOBHBIMU CBONCTBAMU, 3HAHUE
TeopeM, PopMyIl U yMEHUE X MPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbl U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHUpOBaHUE YMEHHUS PAclo3HABATh HAa YEPTEKAX, MOJEISAX M B pPEabHOM MHUPE MHOTOTPAHHUKH M Tella BpalleHus,
KOHCTPYUPOBATH TEOMETPUUECKHUE MOJIEIIH;

dbopMupoBaHHE TOHUMAaHUS BO3MOXXHOCTH aKCHUOMAaTHUYECKOTO IIOCTPOCHHUS MaTeMaTH4YeCKUX TeopHil, (GpopMHUpoBaHUE
MMOHMMAaHHS POJIM AKCUOMATHUKHU MPU NPOBEACHUU PACCYKICHUM;

dbopMHUpOBaHNE yYMEHHUS BIAJETh METOAAMH JIOKA3aTEJIbCTB U AJITOPUTMOB PEIICHUs, YMEHUS UX MPUMEHSTH, MPOBOJHTH
JI0Ka3aTeNIbHBIE PACCYKICHUS B X0JI€ PEIICHUS CTEPEOMETPUICCKUX 3aJ1a4 U 33J1a4 C IPAKTUIECKUM COJiep>KaHueM, (popMupoBaHue
NpeICTaBlIeHUs O HEOOXOJMMOCTH J0Ka3aTeIbCTB MPU OOOCHOBAHMM MATEMATHYECKUX YTBEPKACHUN M POJIM aKCUOMATHKU B
IPOBEAECHUU JEAYKTUBHBIX PACCYKIACHU;



pa3BUTUE M COBEPLICHCTBOBAHUE WHTEIJIEKTyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEW OOydaroluxcsi, IO3HABaTEIbHON
aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUMN, KPUTUYHOCTU MBILUIEHUS, THTEpECa K U3yUYEHUIO T€OMETPHH;

dbopmupoBanne (QYHKIMOHAIBHOM T'PaMOTHOCTH, pEJICBAaHTHOW TEOMETPUU: YMEHHsS pacrno3HaBaTh MPOSBICHUS
Tre€OMETPUUYECKUX MOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B peasbHBIX )KM3HEHHBIX CUTYalUAX U MPHU U3YUCHUH APYTUX YIEOHBIX
MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOACTUPOBAHUS PEAbHBIX CUTYallUl, UCCIETOBAHMS TTOCTPOSCHHBIX
MOJIeJ €M, MHTEPIIPETALNHU [TOJIyYEHHBIX PE3YIbTaTOB.

OCHOBHBIMU COZIEPKATEIBHBIMU JIMHUAMHU YueOHOTO Kypca «I'eomerpusi» B 11 knacce siBisirorest: «Tena Bpamienus», «BekTopbl
¥ KOOPJAMHATHI B POCTPAHCTBEY, «/[BHKEHUS B MPOCTPAHCTBEN.

CdopmymupoBanHoe Bo PI'OC COO TtpeboBaHME «yMETh ONEPUPOBATH MOHATHUSAMHU», PEIECBAHTHBIMH T'€OMETPUU HA
yriiy0s€HHOM ypoBHe oOyueHust B 11 Kkiacce, OTHOCUTCSA KO BCEM COZEpKaTeNIbHBIM JIMHUAM Y4eOHOTO Kypca, a (hopMHpoBaHHUE
JIOTUYECKUX YMEHUH pacrpeesnsieTcs: He TOJIBKO M0 COAEPKaTENbHBIM JIUHUM, HO U 110 rojam oOydenus. Coaeprkanue oOpa3zoBaHus,
COOTBETCTBYIOILIEE TPEAMETHBIM pe3yiibTaTaM ocBoeHuss denepanbHoii paboueil mporpaMMel, pacipeieIéHHbIM 110 rojjaM 00y4eHuUs,
CTPYKTYpUPOBAHO TaKHUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIHUAIBHBIM BOIIPOCaM OOydaromuecss 0o0palairch
HEOJTHOKPATHO. OTO TMO3BOJSET OPraHW30BaTh OBJAJCHHE TC€OMETPHUECKHMMH TOHSATHUSMH W HaBbIKAMHU I[OCIEAOBATEIBHO U
NOCTYNaTENbHO, C COOIOJEHUEM IMPHUHIINIIA PEEMCTBEHHOCTH, a HOBbIE 3HAHMsI BKIIIOYATh B OOIIYI0 CHCTEMY I'€OMETPHUUECKUX
Ipe/ICTaBICHU 00yJaroIIUXCsl, paciupss U yriayOssis e€, 00pasysi MpOUYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k U3y4EHHIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

CO3/1aTh yCJIOBUA A7 AuddepeHnnanuyu 00yIeHns, MOCTPOSHU WHANBUAYAIBHBIX 00pa30BaTeIbHbBIX MPOTPaMM, 00ECTICUNTh
yrayOn€HHOE N3yueHUe TeOMETPUH KaK COCTABIIAIONIEH yueOHOro mpeamera «MaTemMaTnkay;

MOJATOTOBUTH OOYYAIOMIMXCA K MPOJOJDKEHUIO U3yUYCHUSI MaTEeMaTHKU ¢ y4€TOM BbiOOpa Oymyiiei nmpodeccuu, odbecrneunBast
MPEEMCTBEHHOCTh MKy 00IIMM U TTPO(PEeCCHOHATEHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» Ha yriyonénnoMm ypoBHe B 11 knacce otBogutcst — 102 vaca (3 yaca B Henento).



COIEPKXAHUE OBYYEHUA
11 KITACC

TeJia BpaleHus

[ousTHs: UIMHAPUYECKAs TOBEPXHOCTh, KOHMUECKAasi MOBEPXHOCTH, chepruueckas MOBEPXHOCTh, 00pa3yIolIie MOBEPXHOCTEH.
Tena Bpamenus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxkenue cepsl U MIOCKOCTH, KacaTellbHas
IUIOCKOCTb K cepe. M300pakeHne Ten BpallleHns Ha INIOCKOCTU. Pa3BépTka nunuHapa u konyca. CumMerpust cepsl 1 mapa.

O06béM. OcHOBHBIE CBOIiCTBAa 00bEMOB Ten. Teopema 00 00BbEME MPSAMOYIOJIBHOTO NMapajulesienuena U CIeACTBUS U3 HeEE.
O0BEM NpAMON U HAKIIOHHOW MPU3MBI, HWIMHJIPA, MTUPAMHJIBI U KOHyca. O0BEM 11apa v IIapoBOrO CErMEHTA.

KomMOunHanuu ten BpaiieHus: ¥ MHOTOIpaHHUKOB. [Ipu3Ma, BMcaHHas B UMIMHAP, ONMCaHHas OKoJIO HuiauHApa. [lepeceuenue
cdepsl 1 mapa ¢ miockoctbio. Kacanue mapa u chepsl miockocThio. [loHsTHE MHOTOTpaHHUKA, OMMMCAHHOTO 0KOJI0 cdepsl, chepsl,
BIIMCAaHHOM B MHOTOI'PAHHMK WJIM TEJIO BPALLCHU.

[Inomanp MOBEPXHOCTU IMIMHAPA, KOHYCA, Miomanab cdeprl u e€ yacteil. [lonodbue B npoctpanctse. OTHOLIEHHE 00BEMOB,
omanaeil mnoBepxHocTel mnoaoOHbIX Quryp. IlpeoOpasoBanue nomobus, romorteTHs. PemieHwe 3agad Ha IUIOCKOCTH C
HCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoeHune ceueHnii MHOTOTPAHHUKOB U T€JI BPALIEHUS: CEUEHUS LIMHIPA (TapaJyIeIbHO U IEPIEHANKYIISIPHO OCH), CEUCHHMS
KOHYyca (mapaJuieJibHble OCHOBAaHMIO M MPOXOASIKE Yepe3 BEPUIMHY), CEUEHUS 11apa, METOIbl TIOCTPOSHUSI CEUEHUI: METO/] CIIE0B,
METOJl BHYTPEHHET0 IPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH INIOCKOCTH.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMH. BEKTOpHOE YMHOKEHUE BEKTOPOB. CBOMCTBA BEKTOPHOTO YMHOXKEHUS.
[IpssmoyrosibHast cucTteMa KoopauHAT B mpocTpaHcTBe. Koopnuuatel BekTopa. Pasmoskenue Bektopa mo 6asucy. KoopauHatHO-
BEKTOPHBIM METOJ IPY PELIEHUH I€OMETPUUYECKUX 3a1a4.

J{BUKeHUs1 B IPOCTPAHCTBE

JBuxenus npoctpaHcTBa. Otobpakenus. J[BuxkeHus u paBeHcTBO (uryp. OOmume cBoicTBa ABMMKEHUN. Buabl ABMKEHUI:
napajuielbHbIi epeHoC, NEHTPAIbHAsE CHMMETPUS, 3epKalibHass CUMMETPUs1, IOBOPOT BOKPYT npsimoil. [IpeoOpazoBanust noaoOusi.
[Ipsimas u chepa Diinepa.



MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHMS YYEBHOI'O KYPCA «TEOMETPUS» (YIJAYBJIEHHBIA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTH TPAXKJTAHCKOM MO3UIMH 00YYAIOIIEToCs] KaKk aKTUBHOTO M OTBETCTBEHHOIO YJI€HAa POCCUHUCKOTO OOIIECTBa,
IpPEICTaBICHUE O MAaTEeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYp, SABJICHUN, NPOLEAYp TIpakJaHCKOTO
oOuiecTBa (BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aUMOJAEWCTBOBAaTh C COLMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(YyHKUMSIMU 1 HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c()OPMHUPOBAHHOCTh POCCHICKON TPAKJAHCKOM HJIEHTUYHOCTH, YBAXKEHHUS K MPONUIOMY U HACTOAIIEMY POCCHICKOM
MaTE€MaTHKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSM POCCHMCKHMX MaTEeMaTUKOB M POCCHUKWCKOW MAaTeMAaTHYECKOW UIKOJIBI,
MCIIOJIb30BaHUE 3TUX JIOCTHXKEHUH B IPYTUX HAyKax, TEXHOJIOTHX, chepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHME AYXOBHBIX LICHHOCTEN POCCUIICKOTO Hapo1a, CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STUHYECKOTO TTOBE/ICHMS,
CBA3aHHOIO C NPAKTUYECKUM NPUMEHEHHEM JOCTH)KEHMH HAyKd M ACSTENBHOCTBIO YYEHOIO, OCO3HAHME JMYHOIO BKJIAJA B
MOCTPOCHUE YCTONYHUBOIO OYyIIETro;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTUYECKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/iay, pPELICHUH,
paccykJIeHUi, BOCOPUMMYHUBOCTh K MAaTEMAaTHYECKUM acCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(OPMUPOBAHHOCTh YMEHUSI MPUMEHITh MAaTeMaTHYECKUE 3HAHUS B MHTEpecax 370pOBOro M 0e30macHoro odOpasza >KHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEXXHUM 3aHSATUN U OTIIbIXA, PETyJsIpHAs
(du3nUeckas akTUBHOCTD ), (PU3UUECKOE COBEPUICHCTBOBAHUE MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOM J1€ATEIbHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYAOIIOOMs, HHTEPEC K Pa3IuyHbIM chepam MpodeccuOHANIbHON 1eATeIbHOCTH,
CBSI3aHHBIM C MaT€MAaTUKON U €€ MPUJIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccun 1 peasn3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIEC IUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUI0O M CaMOOOpPa30BAHMIO Ha
IPOTSKEHNUN BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH;



7) 3Kxo0JI0orHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh AKOJOTHUYECKON KYJIBTYPhI, TIOHUMaHUE BIUSHUS COIMATIbHO-3KOHOMHYECKUX MPOIIECCOB Ha COCTOSHUE
MPUPOTHONM M COLMAIILHOW Cpelibl, OCO3HAHUE TII00ATIbHOrO0 XapakTepa 3KOJIOTMYECKUX MpoOJjeM, OPUEHTAIUS Ha TMPUMEHEHHUE
MaTeMaTUYECKUX 3HAHUM [ pelIeHUs 3a7]a4 B 00JIACTH OKPY KaIOIIEH cpebl, IJIAHUPOBAHKUE MOCTYIKOB U OIEHKU UX BO3MOKHBIX
MIOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKH,
MOHMMAaHUE MAaTEeMAaTHYEeCKOW HAyKH KakK c(epbl YEIOBEUECKOU NESITEIBbHOCTH, dTANOB €€ Pa3BUTHS U 3HAYMMOCTH JJIS Pa3BUTHUS
IUBWIN3ALNK, OBJAJCHUE SI3BIKOM MaTeMaTHKH W MaTEeMaTUYeCKON KyJIbTypoul Kak CpEICTBOM IO3HaHUS MHUpPA, TOTOBHOCTh
OCYIIECTBJISITh MPOCKTHYIO M UCCIIEIOBATEIBCKYIO €S TEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHbIe YHUBEPCAIbHbBIE YUeOHbIE /1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIIATH M XapaKTEPU30BATh CYIIICCTBEHHBIC MPU3HAKN MAaTEMAaTHUYECKUX O0BEKTOB, ITOHIATHIH, OTHOIIIEHUH MEX Ty TTOHATHSIMH,
(bopMyIUpOBaTh ONpPEACIICHUS MOHATUM, YCTAHABINBATH CYIIECTBEHHBINA MPU3HAK KIACCU(UKAIIMU, OCHOBAHUS JJisi 000OIICHHS U
CpaBHEHUSI, KPUTEPHUH MPOBOJIUMOIO aHAIN3A;

BOCIIPUHUMATh, (DOPMYITUPOBAThH U MPEOOPA30BLIBATH CYKICHHUS: YTBEPAUTEIbHbBIC U OTPUIIATENIbHbBIC, SAMHUYHbBIC, YACTHBIC U
o01111e, yCIOBHBIE;

BBISIBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpeuYWs B (akTax, MaHHBIX, HAOMIOACHUSAX W
YTBEPXKICHUSIX, TIPEIaraTh KPUTEPUHU VISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHUBOPEUHH;

JIeaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX M WHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKITIOUCHHUH 10
aHaJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JIOKAa3aTEIhCTBA MAaTEMAaTHYECKHX YTBEPKACHHH (TpSMBbIE W OT MPOTHUBHOTO), BHICTPAWBAThH
apryMEHTAITUIO, TPUBOJIUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KIICHUS U BBIBOIBI;

BBIOMPATH CTIOCO0 perieHust yaeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHsI, BRIOUPATh HAanOoJIee MOAXOISAIIHMA
C Y4ETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBaTeIbCKHe IeiiCTBUSI:



UCIOJIb30BaTh BOINPOCHl KaK HCCIEAOBATENbCKUA MHCTPYMEHT IO3HAHUS, (QOPMYJIUpPOBAaTh BOMPOCH], (PUKCUPYIOLIUE
IpOTUBOpEYHE, IPOOIEMyY, YCTaHABIMBATh UICKOMOE U JIaHHOE, (POPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBAThH CBOIO MTO3ULIUIO, MHEHHUE;

IPOBOJUTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  AKCHEPUMEHT, MCCIEOBaHME II0 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEMaTHYECKOr0 O0BEKTA, SIBICHHUS, IPOIECCA, BBIIBICHHIO 3aBUCUMOCTEN MEXIY 00BEKTaMHU, SBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENIBHO (OpMYIMpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOINO HAOIIOACHUS, HCCIEIOBaHUS,
OLIEHUBATh JOCTOBEPHOCTH IMOIYYEHHBIX PE3YJIBTaTOB, BIBOJAOB U 0000IIEHMI;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIIBUTATh IPEIIIOIOKEHUS O €70 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBIIATH Je(DULUTHI HHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIs OTBETA HA BONPOC U JJIsl PELICHUS 3a1a4H;

BbIOMpaTh MH(OPMALIMIO W3 UCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIMW3UPOBAaTh, CHUCTEMATU3HPOBaTh W HHTEPIPETUPOBATH
MH($OPMALIMIO Pa3INYHbIX BUIOB U (YOPM IIpeICTaBICHMUS;

CTPYKTYpUPOBATh HH(GOPMALIUIO, IPEACTABIISATH €€ B PA3IMUHBIX (JopMax, WITIOCTPUPOBATH TpaduuecKH;

OLICHUBATh HaAEKHOCTh MH(OPMALIUU TIO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS

Oo0wenue:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXACHUS B COOTBETCTBUHU C YCIOBUSIMU M IEISIMU OOILEHMS, SICHO, TOYHO, TPAaMOTHO
BBIPAJKATh CBOKO TOUKY 3PEHHS B YCTHBIX U NMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy PELICHUS 3a1a4l, KOMMEHTUPOBATh
MOJIyYEHHBI PE3yJIbTAaT;

B X0JI€ 0OCY>KJIEHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKaeMOM TEMBI, MPOOJIEMBbI, perIaeMoi 3aJja4u, BbICKa3bIBaTh UJIEH,
HaIICJICHHBIE HA TIOMCK PEIICHUS, COMOCTABJISITh CBOM CYXJEHUSI C CYXJICHHSIMHU JAPYTUX YYaCTHUKOB JHaliora, OOHApYy>KHUBaTh
pasyinuue U CXOACTBO MO3UIIMHI, B KOPPEKTHOU (popMe popMyaupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,

MPEACTABISATh PE3yJbTaThl PEIICHUS 3a7a4d, dKCIEPUMEHTA, MCCICIOBAHUS, MPOEKTa, CAMOCTOSITEIIbHO BBHIOMpPATh (opmMar
BBICTYIUICHUS ¢ YIETOM 3a/1a4 TIPE3EHTAIMH U OCOOEHHOCTEH ayIuTOPHUH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:
COCTaBJIAITh IJIaH, aJITOPUTM PEILIEHUs 3a7aud, BRIOUPATh CIOCOO pElIeHUs: ¢ YIETOM MMEIOIIUXCS PECypCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM MH(OpPMALIUU.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:



BJIa/IeTh HABBIKAMM TO3HABATENHHON pedUIeKCUU KaK OCO3HAHMS COBEPIIAEMbIX ACHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX
PE3yNbTAaTOB, BIIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoIiecca U pe3yibTaTa pelieHus MaTeMaTUYecKon 3a/1auu;

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPU PELICHUH 3a]]a4l, BHOCUTh KOPPEKTUBHI B JACSATEIBHOCTh HA OCHOBE
HOBBIX 00CTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa IeJI U YCIOBUAM, OOBSCHATh MPUUMHBI TOCTHKEHUS WIM HEAOCTHXKEHUS PE3yIbTaTOB
JEeSITeIbHOCTH, HAXOIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJILHOCTD:

MTOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIMBHUIYyaIbHOU paOOThI IPU PEIICHUH YUeOHbIX 3a7a4, IPUHUMATh
1€ COBMECTHOM JEATENbHOCTH, INIAHUPOBATh OPTraHU3ALMI0 COBMECTHOM padOThI, paclpeaensTh BUIbl paboT, JOTOBapUBaThCH,
o0CyKIaTh MpoLecC U pe3yibTaT padboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJEH;

y4acTBOBaTh B TPYNIOBLIX popMax paboThl (00CYkJIeHUsI, 0OMEH MHEHHM, «MO3TOBBIE IITYPMbD) U UHBIE), BBHIIIOJIHATH CBOIO
4acTh pabOThl U KOOPAUHUPOBATH CBOM AEHCTBUS C APYTMMH YJ€HaMH KOMaHJbl, OLIEHMBAaTh KAaue€CTBO CBOETO BKJIAJa B OOIIMHA
MPOJYKT MO KPUTEPUIM, CPOPMYITHMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy 11 kiaacca oOyyaromuicss HAyquTCs:

e CBOOOJHO OMEPUPOBATH MOHATHUSIMH, CBA3aHHBIMH C IUJIMHAPUYECKON, KOHUYECKOW U CHEpUUECKOM MOBEPXHOCTIMH,
OOBSACHSTH CIIOCOOBI TTOJTYYCHHUS;

e OINEPUPOBATH MOHATUSMH, CBA3aHHBIMU C T€JIAMU BPAIICHUS: IUJIUHIPOM, KOHYCOM, chepolt U mapom;

e pacmo3HaBaTh Teja BpamieHus (UIUHIpP, KOHYC, cdepa U 1ap) U 0OBSICHIATh CIOCOOBI TTOJTYYEHUSI TEJT BpAILlCHHUS;

e KJAacCU(pUIIMPOBATH B3AUMHOE PACIIOJIOKEHHE CPEephl U TIOCKOCTH;

e BBIYUCIIATH BETUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIICHUS, 00BEMBI U TUIOIIAINA TOBEPXHOCTEH MHOTOTPAHHUKOB
U TeJ BpaIlleHUs, FEOMETPUUYECKHUX TeJl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO OMEPUPOBATH MOHATUSMH, CBI3AHHBIMU C KOMOWHAIMSIMU TEJ BPAIICHUS U MHOTOIPAHHUKOB: MHOTOIPaHHUK,
BIMCAHHBIN B cpepy M onucaHHbINA 0KOJIO cdephl, chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIM TEJIO BpaIllCHUS;

e BBIYUCIISATH COOTHOIICHHS MEXTY TUIOMIAISIMU TTIOBEPXHOCTEHN M 00BEMaMU TTOI0OHBIX TEIT;

e m300paxkaTh N3ydaembie (PUTYpHI, BHITIOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUT
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BpAIICHUS;



U3BJIEKaTh, MHTEPHPETUPOBATH U NPEOOPa30OBBIBATh HMH(POPMALMIO O MPOCTPAHCTBEHHBIX T€OMETpPUYECKUX (uUrypax,
IPE/ICTABIICHHYIO HA YEPTEKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBINIOJIHATH OINEpalMK HaJl BEKTOPAMH;

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/MHAT;

peraTh reOMETPUUYECKHUE 3a/1auyd Ha BBIYMCIICHHE YTJIOB MEXKIY MPSMBIMU M IJIOCKOCTSIMHU, BBIYUCICHHE PACCTOSIHUI OT
TOYKH JI0 TUIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUY;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C JIBMKCHUEM B TIPOCTPAHCTBE, 3HATh CBOMCTBA JBIKCHUI;

BBITIOJIHATh M300paXeHUsI MHOTOIPAHHUKOB W TEJl BpPAICHUS MPU MapalljIeIbHOM IMEPEHOCE, HEHTPAIbHOM CUMMETpPUH,
3epKaJIbHOW CUMMETPHUH, TIPU MTOBOPOTE BOKPYT MPSMOH, MpeoOpa3oBaHus M0100US;

CTPOUTbH CEYEHUSI MHOTOIPAHHUKOB U TEJ BPAILIEHHUS: CEUCHUS UIMHIpPA (MTapauieIbHO U MEPIEeHIUKYIISIPHO OCH), CEUCHUs
KOHYca (MapajuiebHble OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY), CEUCHHUS 111apa;

HCIIOJB30BaTh METOJIbI MOCTPOCHUSI CEUEHMI: METOJ| CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ IepeHoca
CEKYIIEH TTOCKOCTH;

JIOKa3bIBaTh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

IPUMEHSTh TEOMETpUYECKUe (DAKTHI T PEIICHUS CTEPEOMETPUUECKHX 3ajad, MPEArnojararlinxX HECKOJIbKO IIaroB
pelIeHus, €CJIU YCIOBUS MPUMEHEHUS 3aJaHbl B IBHOW U HESIBHOU (popMme;

pelaTth 3a7a4M Ha I0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUHN U HAXO0XKJICHUE T€OMETPUUECKUX BEJIUYUH;

MIPUMEHSTH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEILICHUHN CTEPEOMETPUUYECKUX 3a]1ay;
IPUMEHSTH MMOJyYCHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh, aHAJTU3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyallUH, TIPUMEHATh
U3YYCHHBIC TOHATHSI, TEOPEMBI, CBOMCTBA B MPOIIECCE MOMCKA PEIICHUS MaTeMaTUYeCKu CHOPMYITUPOBAHHON MPOOIEMBI,
MOJICIUPOBAaTh peajibHble CHUTYyallud Ha S3bIKE T'C€OMETPHUH, HCCIEI0BAaTh IMOCTPOEHHBIE MOJEIHU C MCIOJIb30BAHUEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapara ajreOphl, periaTh MPaKTHYECKUE 3a7adM, CBS3aHHBIE C HAXOXJICHHEM
r€OMETPUYECKHUX BEJINYHUH,;

MMETb IIPEICTaBIICHNUS 00 OCHOBHBIX dTallax Pa3BUTHS T€OMETPHUH KaK COCTaBHOW YacTh (PyHaMEHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (uidpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHaMTHYECKasi TeOMETPUS 15 1
) [ToBTOpeHue, 0600IICHNE U 15 1
crucTeMaTu3alurs 3HaHUI
3 O0bEéM MHOTOTpAaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TET
6 JBr>xeHus 5 1
7 [ToBTOpEeHue, 06001mEeHNE U 17 5
crucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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